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(57)Abstract: 

PROBLEM TO BE SOLVED: To pack a plurality of semiconductor 
chips in one package at a high stack mounting density without 
increasing the thickness of the package by suppressing the looping 
heights of wires. 

SOLUTION: A semiconductor device is constituted by fixing a first 
semiconductor chip 10 on an island 13 and a second 
semiconductor chip on the first chip 10. Then the first bonding pad 
12a of the first chip 10 is wire-bonded 'upward' to a lead terminal 
17 and the second bonding pad 12b of the second chip 11 is wire- 
bonded 'downward' to the lead terminal 1 7. The main part of a 
semiconductor device thus constituted is molded with a resin 18 
including the semiconductor chips 10 and 11. The position of the 
island 13 is lowered so that the rear surface of the island 13 may 
be exposed on the surface of the resin 18. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st semiconductor chip which fixed on the island, and the 1st bonding pad formed in the front 
face of said 1st semiconductor chip, The 2nd semiconductor chip which fixed on said 1st semiconductor chip, 
and the 2nd bonding pad formed in the front face of said 2nd semiconductor chip, Said 1 st [ the ], the resin 
which closes the perimeter of the 2nd semiconductor chip, and the lead terminal which is located in the 1st 
height from the base of said resin, extends from near said the 1st and 2nd semiconductor chip, and is drawn 
from the side face of said resin outside, The 1st bonding wire which connects electrically said the 1st bonding 
pad and said lead terminal, The 2nd bonding wire which connects electrically said the 2nd bonding pad and said 
lead terminal is provided. The semiconductor device with which the height of said 1st bonding pad is 
characterized by being respectively located in a location lower than said 1st height in the location where the 
height of said 2nd bonding pad is higher than said 1st height. 

[Claim 2] The semiconductor device according to claim 1 characterized by carrying out a resin seal so that the 
rear-face side of said island may be exposed to the rear face of said resin. 

[Claim 3] The semiconductor device according to claim 1 with which said 1st height is characterized by being 
the thickness of the abbreviation one half of the thickness of said whole resin. 

[Claim 4] The semiconductor device according to claim 1 with which it extends perpendicularly mostly from 
said 1st bonding pad, and said 1st bonding wire is bent near said 1st height, and extends almost horizontally, 
and it is characterized by having fixed on the front face of said lead terminal. 

[Claim 5] The semiconductor device according to claim 1 with which the difference of the height from the 
location of said lead terminal to the front face of said 1 st semiconductor chip is characterized by being size from 
the die length to the part bent from the ball of said 1st wire at least. 

[Claim 6] The semiconductor device according to claim 1 characterized by said 2nd bonding wire drawing the 

locus which passes along an always high location to the loop formation of said 1st bonding wire. 

[Claim 7] The semiconductor device according to claim 1 characterized by having a part linked to a lead 

terminal which said the 1st bonding wire and 2nd bonding wire cross, and is mutually different. 

[Claim 8] The semiconductor device according to claim 1 characterized by carrying out lead foaming of said 

lead terminal to surface mounts at the Z character mold. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device in which thin-shape-izing of the 
crossover of a bonding wire and a package appearance is possible, piling up and carrying out the mold of two or 
more semiconductor chips. 
[0002] 

[Description of the Prior Art] The transfer mold technique which closes the perimeter of the semiconductor chip 
1 as shown in drawing 5 (A) with the thermosetting epoxy resin 2 has spread most as a closure technique of a 
semiconductor device. The leadframe is used as a support material of a semiconductor chip 1 , die bond of the 
semiconductor chip 1 is carried out to the island 3 of a leadframe, wire bond of the lead 4 is carried out to the 
bonding pad of a semiconductor chip 1 with a wire 5, a leadframe is set in the metal mold possessing a desired 
appearance configuration, an epoxy resin is poured in into metal mold, and it is manufactured by stiffening this. 
[0003] On the other hand, the semiconductor device built into not knowing and these in the place in which 
small [ to various electronic equipment ] and the wave of lightweight-izing remain will also be expected much 
more large capacity, high efficiency, and high integration. Then, in one package which existed as the way of 
thinking (for example, JP,55-1 1 1 1517,A), the technique which closes two or more semiconductor chips 
attracted attention, and the implementation-ized motion came out from before. That is, as shown in drawing 5 
(B), 1st semiconductor chip la is fixed on an island 3, the bonding pad and lead 4 which fix 2nd semiconductor 
chip lb and correspond on 1st semiconductor chip la are connected by bonding wires 5a and 5b, and it closes 
by resin 2. 
[0004] 

[Problem(s) to be Solved by the Invention] It is exactly because the demand of making two or more chips unify 
in spite of becoming a cost rise, i.e., small-and-light-izing, is very strong. Therefore, the intention to contain in 
the thin package of a surface mount mold moreover is strong, and it of the merit as the whole is larger than the 
DIP mold package which has allowances in a dimension. 

[0005] However, since it cannot be made thinner than a certain amount of thickness from the need of giving a 
mechanical strength, only the part which carried out the laminating of the chip has the fault which enlarges a 
package appearance in a semiconductor chip 1 or an island 3. Moreover, since more than a constant rate needs 
to raise bonding wires 5a and 5b perpendicularly as the illustration 6 of drawing 6 (A) shows, spacing 
(illustration 7 of drawing 6 (A)) of 1st wire 5a and 2nd wire 5b becomes narrow, and in order to prevent both 
minor collision, a limit which is arranged in parallel mutually is added. Therefore, as for the crossing 
arrangement, 1st wire 5a and 2nd wire 5b as shown in drawing 6 (B) with the sign 8 become impossible, and 
there was a fault that constraint joined the physical relationship of a pad and lead 4, and only the part lost the 
degree of freedom of a design. 

[0006] If crossover arrangement is performed, in order to secure spacing 7, the height (sign 9 of drawing 6 (A)) 
of 2nd wire 5b will be made high beyond the need, and the dimension of a package will be enlarged after all. 
Furthermore, since it stopped having settled in the dimension of the package currently prepared conventionally, 
pushing up the dimension of a package by repeating a chip again had to use as the separate installation meter 
most of manufacturing installations used at a back process, such as metal mold and a test and measuring 
apparatus, and it had the fault said that a cost rise becomes very large by plant-and-equipment investment. 
[0007] When the numeric value was described concretely, the invention-in-this-application person aimed at 
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thickness t of the surface mount mold called a TSOP mold carrying out the laminating of the two chips, and 
containing them in the package over which it does not pass to about 1 .Omm. Although the bare chip method a 
semiconductor chip and whose dimension correspond mostly, and the tape carrier package method which used a 
film and copper foil instead of the metal plate are considered as the technique of the further miniaturization 
except a leadframe method, cost is too high and, moreover, reservation of dependability becomes difficult. 
Therefore, the leadframe and the demand to realize with a transfermold technique which it is on the production 
of the conventional technique are strong. 
[0008] 

[Means for Solving the Problem] It offers the semiconductor device in which thin-shape-izing of a package is 

possible by striking the 2nd wire from the 2nd semiconductor chip, and carrying out wire bond by the lowering 

formula while accomplished this invention in view of the conventional technical problem mentioned above, and 

it installs the 1st semiconductor chip caudad, installs the 2nd semiconductor chip up to the height of a lead, 

launches the 1st wire from the 1st semiconductor chip and it carries out wire bond by the formula. 

[0009] Furthermore, joggling of a lead and an island is performed so that the rear face of the island in which a 

semiconductor chip is carried may be exposed on the surface of resin, and the semiconductor device which 

reduced the height of resin is offered by carrying out the laminating of two or more semiconductor chips on this 

island. 

[0010] 

[Embodiment of the Invention] The gestalt of the 1 operation of this invention to the following is explained to a 
detail, referring to a drawing. First, the sectional view in which drawing 2 (A) and (B) show the semiconductor 
device of this invention, the plan in which drawing 3 shows the semiconductor device of this invention, and 
drawing 4 are the rear-face Figs, showing the semiconductor device of this invention, in addition, drawing 2 (A) 
— AA line sectional view of drawing 3 — similarly drawing 2 (B) is BB line sectional view of drawing 2 . 
[001 1] 10 and 1 1 show the 1st and the 2nd semiconductor chip respectively among drawing. In the last process, 
various kinds of activity and a passive circuit element are formed in the silicon front face of the 1 st and the 2nd 
semiconductor chip 10 and 11. 1st bonding pad 12a for external connection is formed in the circumference part 
of the chip of the 1st semiconductor chip 10. 2nd bonding pad 12b is similarly formed in the front face of the 
2nd semiconductor chip 1 1 . Passivation coats, such as a silicon nitride, silicon oxide, and a polyimide system 
insulator layer, are formed so that each bonding pads 12a and 12b may be covered, and opening of the upper 
part of bonding pads 12a and 12b is carried out for electrical connection. 

[0012] Die bond of the 1st semiconductor chip 10 was carried out by the epoxy system electric conduction 
adhesives 14, such as Ag paste, on the island 13 of a leadframe, and it has fixed the 2nd semiconductor chip 1 1 
with the epoxy insulating system adhesives 15 on said passivation coat of the 1st semiconductor chip 10 further. 
Wire bond of the end of 1st bonding wire 16a, such as a gold streak, is carried out to the front face of 1st 
bonding pad 12a of the 1st semiconductor chip 10 front face, and wire bond of the other end of 1st bonding wire 
16a is carried out to point 17a of the lead terminal 17 for external derivation. As well as the front face of 2nd 
bonding pad 12b of the 2nd semiconductor chip 11, wire bond of the end of 2nd bonding wire 16b is carried 
out, and wire bond of the other end is carried out to point 1 7a of a lead terminal 1 7. Now, each bonding pads 
12a and 12b and each lead 17 are connected electrically. 

[0013] By the heat-curing resin 1 8 of an epoxy system, the mold of the principal part containing point 17a of 
the 1st, the 2nd semiconductor chip 10 and 11, and a lead terminal, and the 1st and the 2nd bonding wire 16a 
and 16b is carried out, and a perimeter is package-ized. A lead terminal 17 is drawn from the location of the 
abbreviation one half of the thickness of resin 18 of a package side attachment wall outside, that is, with 
reference to drawing 2 (A), the upper resin thickness tl and the bottom resin-thickness t see from lead 17, and 2 
is almost equivalent thickness. And the lead terminal 17 drawn by the exterior of resin 18 is bent by the end 
lower part, is bent again, and foaming is carried out to the Z character mold. This foaming configuration is a 
configuration for the surface mount application which carries out opposite adhesion of the rear- face side fixing 
partial 17b of a lead terminal 17 at the electric conduction pattern formed in the printed circuit board. 
[0014] This semiconductor device by performing joggling processing to the tie rod 19 for maintenance first 
prepared in four corners of an island 1 3 in the state of the leadframe The height of the height of an island 13 and 
lead terminal point 17a is made to differ. Die bond of the 1st and the 2nd semiconductor chip 10 and 1 1 is 
carried out to an island 13. So that wire bond of bonding pads 12a and 12b and the point 17a of a lead terminal 
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may be carried out and it may be located in the cavity which island 1 3 part prepared subsequently to vertical 
metal mold On both sides of the frame and lead terminal 17 of a leadframe, it can fix with vertical metal mold, 
and can obtain by pouring in and stiffening resin in the **** condition. 

[0015] Said leadframe is what fabricated each parts of an island 13 and lead terminal 17 grade by etching or 
punching processing the tabular material of the copper system whose board thickness is 1 50-200micro, or an 
iron system, and each parts are held at the frame of a leadframe until it is cut after a mold process. Height of 
said frame [ point 17a of a lead terminal and ] corresponds in the condition of having been held, joggling 
processing only of the island 1 3 is carried out, and height differs. For the reason, with the equipment after 
completion, the tie rod 19 holding an island 13 is bent up in the resin 18 interior, and extends again almost 
horizontally in the location which is in agreement with die height of lead 14, and a cutting plane exposes and 
carries out termination to resin 1 8 front face. 

[0016] Like the erector, each semiconductor chips 10 and 1 1 grind a rear face by the back grinding process 
immediately before, and make it thickness (250-300micro). The board thickness (illustration t3 of drawing 2 
(A)) of a lead terminal 17 is about 130micro. since it forms in coincidence from a tabular ingredient, the board 
thickness of an island 13 is also the same value, and this value maintains the mechanical strength of each parts - 
- it is the value of a limitation mostly. 

[0017] Drawing 1 is the expanded sectional view showing bonding wire 16a and 16b parts. The front face of 
2nd bonding pad 12b is located more nearly up than the bonding area 20 by the front face of 1st bonding pad 
12a below the bonding area 20 of lead terminal point 17a to point 17a of a lead terminal 17 being located in the 
height of the abbreviation one half of package thickness. 

[0018] After 1st bond is struck by the front face of 1st bonding pad 12a and 1st bonding wire 16a goes up 
perpendicularly, it is the same as the bonding area 20, or is bent in a little high location, it extends horizontally, 
and 2nd bond is struck by bonding area 20 front face. The die length of a wire can also be shortened without 1st 
bonding wire 16a hanging down caudad, since it becomes "a launch" with the 2nd bond location higher than 1st 
bond location. Therefore, it becomes possible to make the loop-formation height of a wire the lowest. 
[0019] 1st bond strikes 2nd bonding wire 16b to 2nd bonding pad 12b — having — a certain height (illustration 
t4) - until it is bent after going up to a perpendicular, and it extends caudad, and 2nd bond is struck far away 
from 1st bonding wire 16a of bonding area 20 front face, the 2nd bond location is lower than 1st bond location - 
- "— since it strikes and becomes lowering", "a certain height t4" is formed so that 2nd bonding wire 16b may 
not contact the corner of the 2nd semiconductor chip 1 1 . In addition, although melting of the point of a gold 
streak is carried out, and the golden ball 21 is formed with that surface tension, and this golden ball 21 is pushed 
and being considered as 1st bond by the ball bond method, a recrystallization part occurs covering die length 
(150-200micro) from golden ball 21 tip with heating when forming a golden ball, and the part which is easy to 
bend into this part is formed. Therefore, the above-mentioned "a certain height t4" will be called less than the 
die length of said recrystallization part. 

[0020] Thus, since the loop-formation height of 1st bonding wire 16b can be made low by considering 1st 
bonding wire 16a as "a launch", it becomes easy to prepare spacing (illustration t5) with the 2nd bonding wire. 
Therefore, it becomes possible to carry out crossover arrangement of the 1st as shown with the sign 8 of 
drawing 6 (B), and the 2nd bonding wire 16a and 16b, and constraint of the physical relationship of a lead and a 
pad can be made loose. And since it is not necessary to make high superfluously the height t4 with 2nd bonding 
wire 1 6b, a package appearance is not pushed up superfluously. 

[0021] the case where it is the package of 1mm thickness which the invention- in-this-application person made 
the target — the height of an island 13 — about [ the height of a lead terminal 17, and ], naturally it is impossible 
for there to be only about 430micro thickness t2 of upper resin 1 8, when the board thickness t3 of a lead 
terminal 17 is deducted, and to carry out the laminating of the 1st and the 2nd semiconductor chip 10 and 11, 
and to contain them to said 430micro, by design, conventionally which is being done one. 
[0022] So, by this invention, the height of an island 13 was lowered to the limitation and allowances were given 
to the thickness of resin by carrying out mold so that rear- face 13a of an island 13 may be exposed on the front 
face of resin 18. Rear- face 13a of an island constitutes the front face and flat side of resin 18, and this can be 
obtained by installing and carrying out a resin seal so that island rear-face 1 3a may contact the cavity front face 
of the Shimokane mold, when setting a leadframe in a cavity. Since the location of an island 13 was lowered, 
even if it deducted the board thickness of an island 13, the thickness of the 1st and the 2nd semiconductor chip 
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10 and 1 1 , and the thickness (30-40micro are respectively required) of adhesives 14 and 1 5, it became possible 
to leave the thickness of resin (240-300micro) 1 8 above the 2nd semiconductor chip 1 1 . 
[0023] Moreover, though the loop-formation height can be stopped and the spacing t5 with 2nd bonding wire 
16b is maintained by considering 1st bonding wire 16a as "a launch", t4 can be stopped in the loop-formation 
height of 2nd bonding wire 16b. Therefore, it became possible to contain enough also to the above-mentioned 
resin thickness. Thus, according to this invention, by having arranged the location so that rear- face 13a of an 
island 13 may be exposed to the inferior surface of tongue of resin 18, allowances can be given to the thickness 
of resin 1 8 and-izing of the dimension of resin can be carried out [ thin shape ]. The semiconductor device 
which does not push up the thickness of a dimension by this even if it carries out the laminating of the 1st and 
the 2nd semiconductor chip 10 and 1 1 into 1 package can be offered. 

[0024] Therefore, the conventional facility of metal mold, a test and measuring apparatus, etc. can be used as it 
is only by modification of a leadframe, and since new plant-and-equipment investment is unnecessary, the cost 
cut of a product is possible. And since it is not necessary to make thickness of the 1 st and the 2nd 
semiconductor chip 10 and 1 1 thin beyond the need and the mechanical strength of a silicon wafer can be 
maintained, it excels also in the handling nature of the wafer after a back grinding process. 
[0025] By the way, since the laminating of the semiconductor chips 10 and 1 1 is carried out and a wire 16 is 
struck from the same side, limit [ be / the bonding pad 12 formed in the front face / exposed ] that size must be 
larger than the 2nd semiconductor chip 1 1 joins the 1st semiconductor chip 10. Therefore, when a design which 
makes an island 13 larger than the 1st semiconductor chip 10 is performed, it becomes the configuration which 
the rear face of an island 13 exposes to most inferior surfaces of tongue of resin 18, and there is a fear of the 
camber of the package resulting from a difference with the coefficient of thermal expansion of an island 13 and 
resin 18 occurring. 

[0026] Then, the area of the island 13 where a coefficient of thermal expansion consists of a material smaller 
than resin 18 by making size of an island 13 into size smaller than the 1st semiconductor chip 10 can be 
reduced, the difference of contraction can be made small, and the camber of the above-mentioned package can 
be avoided. In order to make it correspond to two or more chip sizes, after making it extend to some extent at a 
level with an island 13 while the tie rod 19 for island maintenance bypasses the 1st semiconductor chip 10 at 
this time, it bends to the upper part, a result - drawing 3 - having been shown - as ~ a tie rod 19 - mold is 
carried out in a configuration which exposes the rear face of said partial 19a made to extend horizontally on the 
surface of resin. Partial 1 9a which made said horizontal extend also has an operation of increasing the adhesion 
force with resin 18. 
[0027] 

[Effect of the Invention] According to this invention, it has the advantage which can offer the product of high 
density assembly in alignment with the demand of small-and-light-izing of electronic equipment by carrying out 
the laminating of two or more semiconductor chips 10 and 1 1 into one package as explained above. Moreover, 
since t4 can be low stopped in loop-formation height, maintaining the spacing t5 of the 1st and the 2nd bonding 
wire 16a and 16b by having considered 1st bonding wire 16a as "a launch", it has the advantage which can 
contribute to thin shape-ization of a dimension. 

[0028] Furthermore, since spacing t5 can be enough given between the 1st and the 2nd bonding wire 16a and 
16b, crossover wiring which carries out wire bond to a lead terminal 17 which both are made to cross and is 
different is enabled. Therefore, constraint of the physical relationship of each bonding pads 12a and 12b and a 
lead terminal 17 can be made loose, and the degree of freedom of a design can be increased. 
[0029] Furthermore, it has the advantage which can carry out [ a thin form ]-izing of the thickness of resin 18 by 
having arranged so that the location of an island 13 may be exposed to the inferior surface of tongue of resin 18. 
Therefore, it has the advantage which carries out the laminating of two or more semiconductor chips 10 and 1 1 , 
and can contain them, without increasing the thickness of resin 18. Carrying out a laminating and containing 
can double [ about ] mounting effectiveness compared with the case where arrange a chip horizontally and it is 
contained. 

[0030] Furthermore, since thickness of resin 1 8 is not increased, the dimension of resin 1 8 can be 
conventionally made into the same dimension as elegance. Thereby, manufacturing installations, such as mold 
metal mold and a test and measuring apparatus, can be common-use-ized, and it has the advantage which can 
cut down the cost of a product. That is, by this invention, all other production lines can be shared only by the 
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design change of a leadframe. 

[0031] Furthermore, since it is not necessary to make thickness of semiconductor chips 10 and 1 1 thin beyond 
the need, the mechanical strength of a silicon wafer can be maintained and it has the advantage which is 
excellent in the handling nature of a wafer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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